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(54) NITRIDE-BASED SEMICONDUCTOR ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride-based 
semiconductor element in which a substrate and a nitride- 
based semiconductor layer formed on the substrate can be 
divided into pieces without deteriorating the characteristics 
of the element and a method of manufacturing the element. 
SOLUTION: In this nitride-based semiconductor element, an 
n-electrode 1 is formed in an area other than a stripe-like 
area formed along a resonator end face A side and another 
stripe-like area formed along another resonator end face B 
side on the rear surface of an n-GaN transparent substrate 
100 and a p-electrode 2 is formed on the whole upper 
surface of a p-GaN contact layer 28. 
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±i:**5**t3^***<. **a>«Bic^i:**aecfctf 40 

[0 0 6 9] dd-C. Cl<7>*&(Cj}3L>-CI** ^ffi^S® 

rfc£>t\ c^saicfei^tii p - 3 hH 2 8 A< 
SftLTl^o ^fttzlsb. Ht±iLfcp-=3>^^ h!2 
8 <D»#^»IM^£c #*» Lfc*<o"C\ P Ii 

[0070] m±a)<fcd(c. *$J<£#*lfr u— tf *T 5 50 



EP£ LTjEl^T^BJS^I 0 OCDRSffi^^ n gffi 3 RSI 
Xm\h LtzMW&1& 1 O Ofc^U^CDJ^DJI^X^ 
-f^Ltl^it^o fits C©«(C>&o-C*MM* 

^x/\*»BBLT*S58*ff»-i-«c ^(Dtztb. X^ 

Bfcfrfc&SKfcSM QWMI 2 3 6 - 

[007 1 ] £7c„ ±lBa>#3|*u— if^5 o 1 £^ 

#K P -3^^M28||(DXh7^^IiS29aO) 

tk&bLx^mt* u— -tf S«*«*>S:t £ c £ ^Wftrefc 

-5 0 ^(DtziSb. ^(J)cfc5 4**ftL/-ffB5 0 1*ffl 
[0 0 7 2] Ga Nfrhzte&mW&fal 00« 

SfcttrtM&U^tfK ISttvt^fva >#0>-r*4ELftiL 

[0 0 7 3] H5I*. *iS^lcg5fl*b-fiT0) 
IB3a)#ij*^:-rm^M^¥®S-efe^o H5 (a) (*. 

$;0I)(7>^^U— tflt^S 02£p-a>£^ h!28 

«A^6«KL*=»*a>H-e*y. IH5 (b) it. *«a> 

U— if fftT- 5 O 2 ^^B^^^ 1 O 0 (DXEfflJfr ^ 

[0 0 7 4] ^5 0 21*, iSATCD 

^5*P»^T. B 1 <D*»»b-if*T5 O O i:R1i<Di 

[oo75]H5 (b) tc^-r^aic. #^f*U— if^ 

T50 2Cfct^lt 51B^S^1 0 0(7>S®_bC:;B^ 

[0 0 7 6] C(Dcfc3fc¥»ftU— 1f*^5 0 2(*. J£l 
[O O 7 7] *SH*U— Ifift^S O 2(Df^fifiFlCfc^T 
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[oo78] *mo>^m& is—vmi- 502 owmmiz 

- ></ ztLtz n mm s^tfn mm 5 p e i-eg£H Ltzmm 
1 o o £McoftmitLm<Dmwt Lxmi^&o 

5 mx^^tkizmtti Ltzmw^fo i o o ©i^t^ 2 o 

1 o o&mmz&m^^fatwnttmzy^^x 

[ooso] ±mo>m : mm3imiz£>i^xit. 
m\h Ltzmw^fa 1 o oa>m^ixmm^^^tf}<x^ 
Z>o Lfc^oT. c<z)iii^[c^T[£n ii^5 ^fjjif- 
[OO 8 1] Vi-tCD&olZ^ -tf^5 

oziz^xit. mw^fai oo<Dmmz%mzti&n 

^£ LTj£^T;gBj?g;j£l O O <7>aMJfr n ^« 6 R] 30 
xm& LtzmW^fal O 0&&Zt?:(b±Jj(Dm&Xtr J 7 
«f^Ltg»MI) 0 fit, C(»Il:^otf|t*: 

[0082] &4^{fc u*— tf 5 0 2|:feU 

MQW^tt^2 3[i^#^g{f^^ < !r(i^< % MQW 

[0 0 8 3] ififi^so 2u:;fc^T 

p^6^p-=]>^^ hi2 3(o±m±mzmf$. 

^tlTl^o ^Otc&b^ pMMet p-=l>^^ hM2 
8 ^CDfgfttSW^^^o Lfc^ot, ^b-fl 
•?5 0 2|Z^^rfl pIS6^p~=l>^^ KI28 

^-tur^y. m^m&^mf^^t^mttj: 



©US*. #^U— "tf^^5 O 2fC^T{±it : ?(7)^b 
[0 0 8 4] ^d^TF. HU^ct "5(=. igB^S* 1 OO 

tztb, x<7?^y&ft5mzitmBM&mi o oiz^tj: 
fatmute-ftfacD^m) iz$$i^xxMt><££ j t>~t < , m 

[00 8 5] ^C, GaNSSfccfclfGaNHbM* 

*f*«<D±fc§SBagi"(?S>£ (1-10 0) SCfc^tgS 

&ff^xz\<Dffi&&M$&mmt-?z>M'eriztei*x\*. m 
mztitzm^cDmmtf n 1-20 at ura 

±mznmmti<mm^itxi^^t. nmmommm^^i 

[0086] mn. ¥^&\^—-tfmi L: £is J r><7isa> 

vo^xmrn-tzM-siztei^xtz. ^mwis—ym^o) 
Mffi&m&mm&ffiiz&ymm't&c.tiz&i)^ 

[00 8 7] efucMLT. -hEa>*»itu— tflft^S 
tf>X \-3*y&<Dm®£ni*XMj&£HTl^&<DX^ n 

^mw\^—^m.(om^^xmmn^m^tLx^m^ 
[0088] H6(^ *agwi=«**sn*u— t^ai^a) 

|g4O0>J^^m^^ 5 F®lliT?fc^ o g| 6 (a) 

U— if 503*p~GaN=l>^^ h 

12 8«^t>fe«Lfc«^(Dig-pfcy . gi6 (b) [£. 

u—tf 5 o 3 &mm^fa 1 o o o>s® 
flo^ ^> Mm u tzm^om x fe ^> o 

[0 0 8 9] ft*5 % ^j(7)^i* -tF^ 5 O 3 fi. 
[0 0 9 0] HI 6 (a) (C^-T^^IC. ^£^u— if* 

^«jgi 29a 0 mtmu&m(Dmt& mx^^r ^mi^ 
29a *#tregfi»fl0tt(z>Bff3£««±(c p s j6<»« 
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[0 o 9 1 ] *«<z>¥»{* u— 1f*^ 5 O 3(Cfct^T 

5icpig8AM^*it^§(D"e, xh^ 2 

[0O9 2] M0ff*^flT5O3lt laTCD 

O^ilcJcyflFS^ft^o 

[0 0 9 3] «fST5 0 3(D^SES(C*5t^T 

(4> [1 4 (D#SW* U— if ift^ 5O10p m@ 4 £ PJ*Stf) 

5020nlg5i: |H]4icD^r;£{C y n mH 7 Jff^t 

£ 0 Si^Sfii oofc£tP&Ji2 1-2 8^1 

H@7(7)/^^— 1 O 0fc < fctf J &»2 1 -2 

->?$:?T5^-t[z£. y % nii7 £ P m® 8 ^CD&M: 

[0094] JhfEcDcfc 5 l=LTp»«8 
£*Tofr&. tfSI-Ts o zom-grtrnmoyft 

3Hb»«i o otDpjf^cD^icx^^-f Jiz&vm&m 

[009 5] U—tF*^ 5 0 3(C 

S®A. Bffitf>X h7-f^«0«8i:pSa8»«$ 
*L-C*5t>-T. COfii(Cfc^T(ip-3>^^ hjf2 8 
AHHLtl^o ^(Dt-tb. Xh7^^ffi829afl)S 

2 8 0l^lt^-«t^^^)c Lfcid^t, 

[0 0 9 6] -hfS^cfcdlcLT^S^^f^SLfc^. # 
if SITS O 2<D»d£H«* I»et^ntfi7 

(D«jsipa-c?sai ifciwas 1 o o a>««ic*«s** 

So fit, C<D«Hc»oT**(*Ox/nS»Si|L. 

[0097] ±1Ha>m : f L 5^i8txS(cj3t^rl4. 
BtBLfca«»«i ooeD««-cSIJB-r*c:i*<T?# 

s i c §tna £ o t^»k £f? a c <t a<pJhI t? & & 0 

[0 0 9 8] £l±(D£.5lz^ JlJB0>¥SW* u— if 5 



Tf«ttiLfc2W»fi1 0 0 jScfctf-tO-t^DB***^ 

Ox/n^BH L t^fig^RjScfc^ ^K*fT7 o 
CCTr. ifS§^5 0 3lcfcUT(i. MQW;5 

1412 3*<«*fl^fi£Lt=3|B^S«1 0 Q(Dmffi®\frt>& 

fti:«TO»»tf*«*fcliMltt,MQWgtti 2 

3*<*g|*#£gl+SC£l4£:<. MQW;£t£»2 3<D* 

[0 0 9 9] *fc. ±IBa>*SMtU— +f«^5 0 3*S> 

«1 0 0a<3iET?fc p-n>£^7 h!2 8ffl<7> 
X h^-f :?««2 9 a^iMgEP^ Ltffl^t^ 

u— +rm^5 o 3 h*ic«Scfc 

if^a*ffl^TS-i:A<"RlHE-t?fcSa ctf> 
fctfu c<7>«fc3&*aw*u— ifiS^s o 3*Jl^fc*S» 

20 i*L/— ifSK(=*5L>T{*. MQWgfii2 3l:MJtl 
-&**jSa>iiiii*lB«lflE«=:«l»-r £ - £ A<rT«-C fc & . 
Lfc^or. *»(*u—ifKaa>«^S:T*ftA<iRi±-r 

[0 1 0 O] G a N;fr«=>fc:£3IWK« 1 0 OSi 

[0101] S P>(r\ ±fB0>¥SH*L'— if*^-5 0 3(C 
30 *5[,*Tf*. 0 5O)*»*b- if ^5 0 2tPSC, n 
««7(D«ia3b<attJR<t3S:i)o Ztotztb* -Oct 5^ 
if ^5 O 3*VY>^V3 >^^>X*Sgt 
SJa-S-lcfilvCtt:. *T<Dfi]® nS«7<D#Hffl 
*H«B*ail5(=:«fcyBI»L. ¥t^b~f»5 0 3 
* n ««7 <D«ffl£a£*£ LTt h^l^IEfitfc 

eiftw-sct^s^o if* 

^503 *fflt^fc^SW*u— ifsma>«^strfllftfe«fc 

[0 102]H7tt, y*F0> 

40 sus^ws^-r^aMftspBH-efcfto i7 (a) 

12 8«^p>«SLfc*&oa^fcy . H7 (b) i±. 
*^j<d#3H* u— if m=F 504 $^b^s« 1 o o comm 
wj^ ^> mm l fc»* con t? fe s o 

[0 10 3] *«©*SWtU— if*T5 0 4(±. 0 7 
(b) C^t < fc5l:lBBI10 0(3)Xh7^^2 

|5(D#|«:b- if*T-5 0 2<t{5j^O«it 

bo [01 0 4] mi (b) (c^-Tctdfc. Mn(D^m\*is 
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^>f7 h/l28tf)X h7-f^M29 aij*ait 
^d:5Cnig9fci:{;piii1 O ri<J£/$£;frTl^o 

[O 1 O 5] ^#IJCO#^U— ^5 O 4(£. n«4I 

— if 502 <t mmo> Jj&iz & yt^s^ti 

10 

[ O 1 O 6 ] JtfHcD##t*: U— if f^T 5 0 4 (C&^T 

xmw&ui o oommMfr* nmm9mxmthLtzm 

[0107] Cd-e. C(7)i:5W^b- fl^50 

«1 o ott^&JtKWK^fcfiaic&^fc^. x£^-f 20 

tMQWSf$B2 3 f£H§2#£^{f£C v MQ 

[0108] tffft^5G4iZ&l*T 
«*ftrt^. ^(Dtztib. pli10i:p~3>^h 
+fi§^5 O 4lC&i^T[i. p!M1 0<tp-^>^^ h 30 

[0 10 9] ±|Ea>#*f*U— tfHt^S O 4{C 

fci^Tfi. Hl5<7>^#;u— tfffi^s o 2fecfctf:|l}6<D 

o 4 >/7 > a >-cn^-r *»*ic*5^r 
m^s*<b Lxif^-7^> h*(ciEfliicaa*«)-r*^ 

i:A<T?#-5o ^£>*S^ ifm-T5 0 4*fflt> 

[oi 10] H8ii. **?ar=«-s**itL/— +f^o> 

f6W]^tl5t^¥®@t?fc^ 0 HI 8 (a) (4. 

if^5 05^p-GaN^>^^hl28 50 



^&a»Lfc»d(3!)HT?fty. HI 8 (b) 

i^— tfnt^ 5 o 5 &mm&fa i o o ommm^^m^ l 
tzm'&cDmxfc&o 

[0 1 1 1] ^m<D^m&ls— if^T-5 O 5l£. £TF<D 
jS^R&l^T. H7(D#*i*L/—if*^5 0 4 4t|5|«a>« 

[O 1 1 2] HI 8 (a) (C^f J:5(C. 3*»i*L— if^ 

pin 2*^/&£3ftTi^ 0 ^r^:^^. p-a>^^ 
x h^-r 9 a **t?Eg#i»»«(D»3£««±rc 

plil 27^ff2/££*LTl^ 0 ^(Om^(Dm^^ 

[0 1 13] *0fl(D#3H* U— if fftT- 5 O 

5(C*5l*TIi. ^B^S1S1 O Ofcctt/p— hJl 
2 8(7>X h^-f^««2 9a^#$8I««fc5lCnt 

h7^»29 a±#:ici£|-|z:aaE*aEA-r^C^*< 

[O 1 1 4] «Wi^b-^5 0 5(i, p^H 
1 2(7>/^^~~ V^cD^^^t^^^^^lx-ic^ 4^4* 
U— if §ftT 5 0 4 Off SB^ati: JhJ*£<7>;£-;£ (= £ y flsfi[ £ 

[O 1 1 5] lT£:*>*>. *#*U— tf*^5 O 5<£>fNia 
BtfCfc^-Cfi. ntSl 1 C0/\ o £— ~>^£fTo£=&. 
-^)nlll 1 <7>/^~><£{&^{::^;bi±-c£ h>tz pi 

«i 2<7)/^~->^^fT5o SSSS*M oo 

^tf#l2 1 -2 8 3WHBJJ-T?fc£/c#K ^IB^S^I O 
0 0)Scifi!l(C^^$+tfcnSffi1 1(D^^— >^2B^|S 
ffil OOfe c fcr/ : &@2 1-28^311X1-5^^^ 
^>&o Ifc^ot, ULTl^^nlll 1(7>/^^ — 
>JlWbpISl 2CD/n°^~~>^^^t5 C^IZJ; 

y. ntn 1 <t P m>fii 2t(?)iii^^ffi 

[0 1 1 6] *«H0>#*#:U— O SfCfelAT 
I*. X h^-f^««2 9 aO>»SP*l»Ur*S»SiiDi 

T&t>-r\ C:(DM^^Cfcl^T{4p-=l>^^ KJ12 8^ 

StH Lti^o z.0>tzdb. *SH*^--if*^5 0 5(c*5 
tt£**»f*SxS(::fc^TI4. P li1 2(or a 1-r?Stii 

Lfcp-zi>^^ hi2 8(7>«p^-c^gar^c<!:^-e# 

Lfc^oT, CCr>if^(cfei\T(4:pI^l1 2^^L> 

ffoT*«**ftJ|-#-SC^}&<Rr«6-C7ft-6 0 *fc. CO) 
•^(CfiL^TI*. ^ffi^lSSA, B(Z P ^S1 27b<^ 

[0117] ^ft: U— if 505 (D^^^it 
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xgirasiNTfi. mthLtzmm^^ oo^i/p-a 



[0 118] iSl^COcfca^SftL/— 1f*^-5 O 5CS 

i^T(±. ^B^S*5 1 oo©Siii:M*ii4ntil 1 
CO>n W£1 1 — >S1 Hi £ 

^Lt«t»*t6. fit, 3SC^ot#H*0 
[0 1 1 9] St~P 5 O 5 (DM QW 

2 3*<SRS£glt£C<tl±JS:< . MQW;£f£JS 2 3 CD 

[0 12 0] ±IBO>*SW*U— *f»^5 O 5^i> 
% 1 O Ofc&lS&mz 1 -2 8 tfaBHT? p- 

[O 1 2 1 ] CCDtz&b. CKDcfe^ft***^— tfSt^PS 
O 1 £m*fc*JK*L/-- IfMKdaSI^TI*. MQWgft 

^3&<prfi6-efc-6o Lfc*<or. *antu— if«aa>tt^ 

[0 12 2] &*5, G a N fit&tt&aifflXK 1 O O £<f 
X.f = ^ajftU— 0 5(C&l^T(*. 
HMfeWSl^fcA. a«I±^W^*>3 >^0>"C$I^S: 

[0 12 3] i1E(D#»ftU— 1f*^5 0 SIC 

"feivciis H5<D¥S|#U— ifSl^SO 2. 0 6^9 

4tmm\z. nin i<&«ffljw«»R4:tt*o ^^fc 

#k a WSft b-f ^ 5 O 5 i v-V >^ v a 

[0 12 4] ±|B0>*»#^— ^50O-505(: 



fc v lvr. §12 1 -2 8(DttlJitI*±IB(Cia3e*ix«ti<D 
Tf ttftt^o #H 2 1—281*. G a % AL In. B 

[0 12 5] ±Ec:*5i v c(*. ®3BS«1 oo± 

B^St 1 O OdDlSHi::/** — — >y**Lfcn««*<»ja 

10 Sil^pll, SttJii3<fctf nS«35<W=»Sc**t* 
<t <h t (c2i^Sffi<DM(c/** — ->^**ifc p 

[0 12 6] ±.|HIC*5L^-Cf±a^^a)'J 

20 [O 1 2 7] ±fEd3Sl^TI*. **BH*#SH*U-— tf* 
[0 12 8] #JxJ*\ *5HE£p n«*ffla>**y-f *■ 

— K M^t-KT?linIi(?)W 

30 5o -etKCcty. ffi^S«ifi!]A^**+»l=*ytB-rc: 
[BH©«M*fcK«l] 

[0 1] *^(c«ss<b*^#*L/"--if^a)Ki 

[S3] nM^Bfffi^ttl^WJaSixfc^Wff^x/NS- 
40 fe^o 

[04] *»BBfcRS*3H*U— 9 5 * : 3FO|g2(D^]S^ 
[is] *»M(=«6*»*^--if* : f-©lR3(D«*^ 

[He] *mMi^mz^fai'—^^<om4om&7F 

[0 7] ^i:i^^^-fiWl5#j^^ 
[0 8] *^CS^*i»L/-^I^i6^|Jf 

50 tgaMft¥i0t?ibSc 
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[09] ft%(Dmitmwk¥mfa^—^mi L (D-m£^ 

1,3,5,7,9,11 n Ig 

2, 4, 6, 8, 10, 12 pSfil 

2 1 n-^7^Ki 

2 2 n-*;tf-f KB 

2 3 MQWgfil 

2 4 p-^r-V^^g 

2 5 p KB 



2 6 p-^^ KB 

2 7 n»IiS^P^^I 

2 8 P ~3>^^hl 

29 a Xh7^f^ 

1 o o SHXfi 

500, 50 1, 502, 503, 504, 5 05 # 
6 0 0, 600 a 4^&^Xy\ 

a, b ^mm^m 



IBM- mzl [H7] 




[19] 

61 
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F^-A(##) 5F041 AA37 AA41 CA33 GA34 GA40 
CA76 CA77 CA93 DA04 
5F073 AA09 AA13 AA45 AA61 AA74 
CA07 GB22 DA30 DA32 DA34 



